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(54) PYRANE DERIVATIVE, PHOTOSENS1TIZER, PHOTOSENSITIVE RESIN COMPOSITION AND HOLOGRAM RECORDING MEDIUM USING THE 
COMPOSITION 

(57)Abstract: 

PURPOSE: To provide a new compound having sensitivity to the light of the visible light region, 
especially of longer wave lengths region than green color light and useful as a photosensitizer for 
a photosensitizing resin composition which is photopolymerizable or photo-crossHinkable. 
CONSTITUTION: The compound of formula (R1 is proton, 1-4C alkyl or phenyl; R2 and R3 are 
cyano, alkoxycarbonyl, acyl, sulfonyl, etc.; R4 and R5 are 1 -6C alkyl; R6 and R7 are proton, etc.; 
n is 3 or 4), e.g. 4,4-dicyano-6-methyl-2- julolidil-4H-pyrane. Said compound is obtained, e.g. by 
reacting julolidinal with 4,4-dicyanomethylene-2,6-dimethyl-4H-pyrane. The pyrane derivative 
enables the transfer of an absorption maximum to a longer wave length side and thereby the 
objective photosensitizer is made to have a high absorption sensitivity even to the light of longer 
wave length than 514.5nm of Ar laser and further 600nm of He-Ne laser. A hologram recording 
medium can be produced by using a compound of formula. 
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m&mu teohksc (i) mtztizm&tm 
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a) 



R 1 - 4 0 CD 7 JVX3tf4fi»:g b < tt*e»CD 7 x 
zMt$>0, R 2 RtfR 3 145fc*S[£fc* yj;i, 

ttXR 1 - 4«©T^;i«»*#r*y^3*s/*;i' 

^Rl-4fflcDT;i/+;^^ : £r^'T£7^ 
A*. RXK 1 - 4«07WJ«"eM^b< tt*t 

Y)s R 4 RtfR 5 ttSi»l-6i07M;Htfe 
R 6 &tfR 7 tt, R 4 &tfR 5 ifi7)V*)\>&?*>Z> 
*-&ttt^Dh>T*S. EU R 4 <hR 5 RtfR 5 <h 

r 7 5S^, 6Mmx\t7 mmzvuz^Tum* 

»3»K2] T12(Z)«ig^ (2) Xtt (3) T?*^tl 
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Mf#«3] TtBO-^S (4) T^£n£ffi££W 
[ft 3] 



(2) W6- 3 2 9 6 5 4 

2 




(4) 



i0 ntel-4T&D> R 1 14, ^oh>, ^«R 

1 ~ 4 <@<2 7 )V*)\<&XUm8& L < te*fi&<Z> 7x^ 
;UST$)D, R 2 &tfR 9 te^ffiStC. i/77S, » 

fi*Ri-4fl<o7;i'^a5»&^r-rs7^ 
m.m& 1 - 4 ecD7^^;i/ST«*« b < *4*s« 

0, R 4 RtfR 5 »R*Sl-6i07M;«T» 
a? D, R 6 &tfR 7 R 4 &tfR 5 ^7MMT^S 
»*fc!4^nh>T*S. flU R 4 £R 6 t 
R 7 14. 5 MSI, 6l»Xtt7*»J;D&5Afna£ 

[§S#3i4] TB©*lifi5C (5) 3U4 (6) TSsn 



[ft; 4] 




[ft 5 ] ff£fl 3 fcE*<Mfe*M«S £^tr d i C 

[K*^7] «^H«»JRtf/XJ4«flia#. y7U 
-JI'AP^^AI, /\U^^)V~ s -h'J7y>> t:X 

50 jSfto 
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[0 0 0 1] 

itm±(omm»m mm^y>mmmz 
eo tr ^ >^t^*tc ± 0 jm sns^s^s&tf/xte 

[0 0 0 2] 

6 0 0-7 0 0nma)fl:^IBHJct)fc0S!%3&rpIIB"C* fi. 

iLtl^n (USP 3, 8 5 2, 6 8 3^Wf 

SrWffl bfcE Lf-f X^W^JKWbWttSftTVi© 
(USP 4, 7 6 9, 2 9 2^If#I)oIC: 

*T»*iM#anT*T^«a«, te^ft^Ke^xfcix 

[0 0 0 3] 4H-lf7>«©*TiS6ftSnT 
t*£0>Hu TBfcSbfc (7) S0^lft*5o 



[ft 5] 




(7) 



[0 0 0 4] ±|B<&ft'&«5fi, »JR«*39«y^^XJP 
7t^>F^i*"e4 8 1nm-CfeD (Optics Comm. 

29 (1979) 331 #fig) , A r U— If— © 4 8 
8 nm©«fi3ttrcS*UTtt«SS*rrS'b©©5 1 4. 
5 nmCDi6^^r^^S^+^ i feCD«h#A'r> 3E 
fc, He-Ne *F— ©6 3 2. 8 nm0igM^ 

4 H - hT 5 >SSfi«fi3effl©*iB«Ii: Ltmt^f: 

[0 0 0 5] fot, *5fflOg»H i:f3U£«*& 
*<0HBjft£#»l>&, Ar P-1f-cr>5 1 4. 5 nm 



(3) »«¥6-3 2 9 6 54 
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SlCtt, He-Nel/-if-06 3 2. 8n 

tlfcgnfc##0^ D y 9 AfB»&# *Sftf £ C t \Z 
J0 [0 0 0 6] 

(i) t*s nsmastts ^ t *»t t« K7> 

3i^#> SttffcTEOHRi* (4) TS^n^»7g^W 

[0 0 0 7] 
20 [ft 6] 




(1) 



4«07^*;MB»**f*73/ 

«**i-4flo7^*;i'*ifBiJi*b<tt*« 
mo^**-/nt «M?b<tt*wii©7u-;Mi. 

D. R 4 RtfR 5 tt«*fcl-6«©7^*;P»T* 
40 tK R 6 RlfR 7 \t, R 4 RtfR 5 j^7;WHT»5 
®-&tC«^nh>T$>^o flU R 4 £R« RtfR 5 t 

r 7 tt, 5 MSB, eiixfiriicto^^AfDS^ 

[0 0 0 8] 
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(4) 



i - 4mo7)i^)vmx\mm^h< b*b«<07 x- 
^Sc i ~ 4 Boy jp*;WK3**T £ t;io ^ 

S» E*if§g: 1 - 4«OT;^JHtT?«««rU < 
cdx;V*-;V&, fi**b<tt*B*©7U--;i^ B 
Sl^b < B*«8l<Z>7 U -;W*5/i©^Wt?» 
D, R 4 RXfiR 5 «^S1-6I07MMT$» 
R 6 &I/R 7 R< &tfR 5 #7;i^;UgT*<5 
h>T&3 a fiU R< tR fi &tfR 5 t 

[0 0 0 9] 

b^U -t(Z)ft<z)fiSn?tt, *vu>feS§fc*3^Tfi« 
^t3ViTtt*«frfcnr^a^ofc. x, 4H-tf^> 

Oi»B#T*D, -««^ft*TSTESt (8) 

[0 0 10] 
Mfc8] 
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[0 0 11] 

W»fflRtf/X»33R«afc»bT©3Wt«Ht bT«H 
ITU AffMtrtt>?7U-;i'AD-9AiiBI»ft:, h 

[0 0 12] ±EO*5H80!)tf7>ll»*&t«»5feOK 

iCf&S^CTffi<7)?i5^*S^/NW>y--i:brJP^ 

30 4r©fflafc*B"*flMfl2tt»ll»tbTt)ffl^6n*. 
[0 0 13] ±E<D3*. tf9>»»#, fi^gf§teSI& 

BAttK XB, tf7>««Wk ««WU&«*JPny-;i, 

40 JfcftfcJSCTlEflSS*, K3ttt»IBa««fc»bTl 0 
" 5 wt% -10" 2 wt% , ctD»*b<Bl 0 4 wt 
% — 1 0" 3 w t %<D<8fflTffl^sn£. X> 
fflVi6n*B^B»a&tf/Xtt*aWBtbTtt, TSB ; 

;Ks-h'J7y>ii^ KX-f 

[0 0 14] 2Z l 2 HWNPr:fr4Jifi«f3t# 

Mfc9] 
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Y : I, Br, C 1 

Z:PF 6 , C Fa COO, CIO4 . SbF 6 , As 
Fe 

[0 0 15] >\u*^)V- s -hU7y>Mff 
[ftlO] 
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N _. 
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Y : CH 3 . NH 2 , NHR, OR, SR, T)V*r)V&* 

O 

^^6oOC (CH3) 3 
^^•COOC (CH3)3 



O 

(CHtfaCOoA 

(CH^COOC 
6 



to 0 1 6] g*d3j£Zr^kggft 
Mbi i] 

10 <f> : TU-;l^ 

[0017] AgyMbti 

Ch , CHh , CBrC Is 
[00 18] mWSUMOU 
Wbi 2] 



(12) 




AoOC (CH3) 3 

fOOC (CH3)3 
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(13) 



tt»IBiajaE«ffc»UTflF*b<ttl 0" 4 wt % -10 
-*w t J:08 : ^l<«10- 3 wt%-10- 2 wt% 

[0019] **wa>B3ttt«fi§afl6«fcffl^6n«a ^ 
s. ftffMictt, 1, s-i>9>i?*—)V¥ 

7^U1/-K l/>^U3Hl/y7^U l/-h, 
1, 4 -79>V*—)V7>7 Ul/-f, yX?I/>^U 
3-;i/y7^ U K A,^^^^>//ijn-;i/x7 
5MJI/-K 1, 3-/DA>yt^y7^Ul/- 

U>^'j3-Jk^^7^Jl^-K 1, 40 
W>^t-;Py7^U l"— K 2, 2-v;*^n-;P 
ypA>y7^Ui/-K ^Uirn-;l/v7^U 

T^Ul'-K ^y^XUXUh-;HU7^Ul/- 
K *U t^yx^l/- h h U d-j^dA> h U 

3, 3 8 0, 8 3 l^Jm^TiB^SftfefeOitaffil 
0>fl5-&*jK ^>^X'JX'Jh-;i/fh77^U^-H, 
^>^XUXUh-^fh7^^^'JU-h, h'JXf 50 



hU^fD-J^PA>hU7^U V— K462) , 
l/>^U3HPy^^^U ^l^^^-il' 
v;*^UI/-K 1, 3 -^unZs-J-*— 9 
UW— K 1, 2, 4-7?>hV*—)l'hV**#V 
2, 2, 4-HJ*3MP-l, 3-^>^>v 
;^#*UP-K ^XUXUh-^hU^ 
^U]y-K ^x'JX'J h-;i/HJ**^U I/- 
K 1, 5 -^>*>^*-;i/i^^U K y7 

)V ] ) ))/7Tl/ — h #5^#^ £>ft£ • 

[0 0 2 2] X> 7s^U>, 2-^DD75 1 l/X 
XJ1/7^UI/-K 2-7xx;VX^7^UP-h> 
2, 2' -v- (p-hHD^y7ix;W ^PA>y 
T^'J W-MfctW^y I/—K 1, 4-^>-t?>>> 
7/71J Ht»^^*U N 1, 4-y^V/D 
^n;i/-^>if> > 1, 3, 5- hU^V^P^M> 
-t?>*fc*tf&ft*. fib, *»Wt«ffl$n57^* 

^m^-s^yy-tLT^ia^yv-^K^^ftst) 

y h^^ify^ n;v«vxxfJVi!)ti 

T&D, #tc:ift^<D^*«S^^56^#«4X3B^ 

ft$o 

[0 0 2 0] 
Mfcl 3] 
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(CH2)n 



R-C— CH20— C^R 
ntel-5 



(14) 



(15) 



(16) 



* [o 0 2 1] ^mzm^n^^^j^-L 
;w\V-;k 3 -^ppfc*x;kfr; w\V-;k 3, 6- 

i0 [0 0 2 2] 
[ft 14] 



H2C=CHCH2 




CH 2 CH=CH2 



(17) 



[0023] *m£<Dytmm&<Dmy£&®m&f&®}<D3: 

x;I/#;wnV— Jk *U-3-^dd t*x;Wj;k/\*\/-- 
;k *u-3-^a^Etix;^;i/A^/-jk #u-3- 
3~Ffc'x;kfr;UAV-;k #u-3-y^;nfxjk* 2? 
;WW-;k #U-3-x^;vt:x;i/^^A*y-;k ^ 

[0 0 2 4] X. ±I2©»«fStt^t#UY-t 
LTte, pfitCAny> (-CL -Br, -I ) , T^J 

U>, #U (N~ t:x;W>H-;W , #U (N-tix 
;i/tfD-;W . #U (N-t'z;V7x/f7y» , # 
U Mvyn^7x/-JM , #»J [4- (N, N 

[0025] Mic, ±E©tr^**^A!/— ;m#uv 
SIIcJdtLT, tl/7>f >R^»Ktfxjl^?<otfx;i,xx 
>n#ijv-, x^U>-**ft:^^x>n5RU v 



[0 0 2 6] 

[SHIM] *lc*lfi«R)tftt««**«fT*»?l!€SK: 
USStfll 

4, 4-^i/7y-6-^f;H-^a P U i?)l-4K-¥7 > (bf 
7>-J-DD 

2. 0 1 g (0. 0 10 Omol ) (DyaUiJytJk 
1. 72g (0. 0 1 0 Omol ) <Z)4, 4-yy7/^ 
^W>-2, 6-v^^-4H-tf^X 1. 09g 
(0. 0 12 6mol ) <0fcWJS?>Ktf 2. 6cm* OX 
^<&8-&«*£, 7 5T:T2»IWiJnS!&L;fc. #rffi 

RfcTH5ELfc<!:£5, EI 1 Kl^Lfe*^* MkfttfT 

[0 0 2 7] 
Hfcl 5] 




bf5>- J -D 1 

[0 0 2 8] 
[gl] 

gl NMR«^ (K7>-J-D1) 
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7. 2 8 
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6.3 9 


/S 


1 H 
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[0 0 2 9] <|giSgesj2>^16Wl IZifSi;T-&*SSrfT 1 H-NMRl:t|f£LfciC5. @3iC*Lfc 

[0 0 3 0] m&V>%LiRXH> hfr&M4iZ7KVTz.. 

[ftl6] 59 Wfcl7] 




If7>-J-D2 [0 0 3 2] 

[o o 3 i] <mmmz>mmmi\z.m^x^^n «2] 



(ppm) 
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6. 1 1 


fi 
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1H 
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6. 1 1 
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1H 


d d 
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[0033] <mmm4>mffimi\zmcT&f&*?T ttrzz-tim&zfttzo ft^n&THFjgso 

TIBft^ (fcf^>-J-D3) *mzo %*>ntcit &fSL7,*9Y)V*mS\Z7fih1t. 
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(8) !&li¥6-3 2 9 6 5 4 

13 14 

h)i&mvrc 0 dco^ifL mmm2<D\^^>- * [0034] 

J -D 2©X^£ h^±D*>*SOS««>t!9>- J -D [«3] 

3©»JKX^£ h;^0#J&t, *ifcft3fc«^»»LTV>* S3 NMRO»l3fejl6« (tf^>-J-D3) 

[&1.8] 

I |a r e * J 9 e z 
tf5>-J-D3 * 
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1 H 


dd 


10,15 


6.0 7 
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[0 0 3 7] 

NMRflMWgg* (tf7>-E-D3) 



40 



[0 0 3 5] <JOB«5>*lMll WPCT^**fr 
v\ TEfi* (bf^>-E-D3) n^ntdt 

[0 0 3 6] 
Hbi 9] 




b a 

t*7>-E-D3 
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co 040] mmmi 

^MMT»Sn&tf5>-J-Dl£0. 0 1g, 3. 
0 gOX^l/>Rl^0. iOg^HX (t-^JV7x 

5 0 cm 3 o^>-e>t»*bT*«w©«ett»Ba* 

R150) vittrmytvrzo z:<Dgjmm&**s- 
m^frr-m (mw) 105, oo o^oL 
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[0041] gusw 8 1 3 

¥^^S (Mw) 0ai5tSfT"3^ 0 #IIJ6#j<Z)£JS;£ 

6 ICtfT. 
[0 0 4 2] 
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g 6 mmm s ~~nmm 1 3 i^tss**** 
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^7- 


(n*H±> 


Mw 


8 


J-D3 


( i - B H3)i I+ PFe " 


1,5 -^y* >3>3j--/w 
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[0043] mm\ 4 

am, fcf-Aglmm) tlt$:8f (IsIIES > 30 

4V7u\Z)\,7)Vn-)\,/fc (10/9 0) -otti^u 

co 0 4 4] mmmi 5 

-h (2 0/8 0) SJn*, tf^XSSUifcfttfLK* 

^AgBS$#£:LTAr !f— ©3t (fcgft4 8 8 n 
rru h'-Al 1 mm) OH 6^ 7— 

ffl) , 7)v%v&'f v7u\z)V7frn-)Vjmm^vm 40 

U 



[0045] mmmi e 
giM 1 0 <om&Wi<D&x&®mm&toto&ftmm* 

\Z, Il:4g0#U (Xf^>-MMA) ^in^ #V 

<Z>ft (SM4 8 8nm, tf-Allmm) T*6«£« 

[0 0 4 6] 7X0906011 8 

JB&j5ftft$ft. *Ji5«7i:H«^bTllHB<Z>*«#*» 
fc. X, *>«r©W»?«*«)Eb&IS*««7*fc:JB 

[0 0 4 7] 

^ 7 SlJg^J 1 7 fttfgiffifl! 1 8 \Z&ttZRfc$kttt9l 



—793— 



21 



(12) 



4$Hfl¥6- 3 2 9 6 5 4 

22 



M 
0J 
No 










(Mw) 


17 


J-Dl 


Ph Ph 

^ — # 

Ph Ph Ph Ph 


Mw = 105,000 


500 


950,000 


18 


E-D2 


CHI 3 


#11 (p-^oa 
Mw = 120,000 


550 


1.500.000 



[0 0 4 8] ^6£#I19 

mmmi-c'&t>ntc\±7>- j -di £0. oig, 
5. 0 g<D7pu £-;l/#JW^/-;k 0. 5g^fc7 

^X^x-NRt^O. 1 g<D3-K*;l/A£\ 6 0cm 

ft^£#^XSfc±KXfc!>a-hLT> BIJPl 5/a 

s/7Am®mtt*. 4 8 8 nm(D7;V^>U-1f-^^ 
Jfl^T, I*H 0 0mJ/cm 2 TS^tbfc^ 



20 



[0 0 4 9] ^6SM2 0-^Sg^|2 3 

&T<D&ft*mt2tt&mzmmm 1 9 tmm<Djj& 

[0 0 5 0] 
[168] 



m 
m 

No. 




fit 

U) 


(nm) 




it m 


(g) 


mm 

(96) 


24 


E-D2 


0.007 


514.5 


Ph Ph 

— # 

Ph Ph Ph Ph 


0.1 


71 


25 


tf^ >- 
J-D2 


0.01 


514.5 




0.15 


70 


26 


E-D3 


0.01 


632.8 


CHI3 


0.2 


52 


27 


J-D3 


0.008 


632.8 


0 

(j^Y-^OOC (CH3)3 
lSfe =^COOC (CH 3 ) 3 


0.07 


56 



[0 0 5 1] 

Arl/-1f-0 5 14. 5nm, ICMe-Ne 
If— <D6 0 0 nma±<3[)iftfi3K«lCSTiaViEiRlB 

[si] sisswi-cw&nfcft^wo^-NMRox 



[0 2] «!K«j2StfjlElK«4'r»6nfcft^*©TH 

[03] *lB«3T#&nfcft;'&4»«) 1 H-NMROX 

[04] S6»«3T?»6nfcft'&»<DTHF8a[6DKiK 

[05] ^M0H4T#e.nfc{l:^ftC7) 1 H-NMRC7)X 

[06] **«4^»^nfcft^*0)THF»«©RJK 
X^£ MUT&So 



—794— 



(13) 



6-329654 



23 



24 



[09] ^6T#f>nmWH-NMR?)X 



mi] 



[02] 




hT^^-J-Dl 



876543210 




[04] 



[03] 



IdJ 



9878643210 




200 300 




N (CH2CH3)2 
ef>-E-D2 b 6 



—795— 



(14) 



[06] 



mm* 




tT5>- J — D 3 





987 6543210 




ims] 




BOO 400 500 BOO 700 



—796— 




JlDWB*BBKTft^3TI30»2^ %V 

mmm mm mn 

JB9C»*fflKT*.?3T130#2* 



a2mw% ie 

3fO5Ct6*B3IXTA^3Te30#2^ 

(72)389!* «*f it 

**aR*:BKT*.?3TB30#2* 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ JFADED TEXT OR DRAWING 
CJ/BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

CililNES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



